Introduction {#S0001}
============

Globally, it is estimated that 7.6 million children die under the age of five. Around 40% of the deaths were during the first 28 days of life with approximately one half of the neonatal deaths occurring within the first 24 hours. Most of these neonatal deaths happen in low-income and middle-income countries.[@CIT0001],[@CIT0002] The largest number of newborn deaths occurred in Southern Asia (39%), followed by sub-Saharan Africa (38%). Five countries accounted for half of all newborn deaths: India, Pakistan, Nigeria, the Democratic Republic of the Congo, and Ethiopia.[@CIT0003] According to the 2016 Ethiopia Demographic and Health Surveys (DHS), Ethiopia is experiencing a high neonatal mortality rate of 29 per 1,000 live births (1 in 35 children), though there has been a slight decrement over the past few years.[@CIT0004],[@CIT0005]

Although neonatal death is multi-factorial, the most important causes of newborn death are preterm birth, birth asphyxia, and infection. Therefore, the need for neonatal resuscitation is most urgent in low-resource settings, where quality of intra-partum obstetric care is poor and the burden of birth asphyxia-related events is high. Furthermore, approximately 36% of newborns require basic resuscitation, including stimulation at birth and assisted ventilation with bag and mask, to help them breathe. This procedure can reduce intra-partum-related neonatal deaths by 30%.[@CIT0006]--[@CIT0010]

Children who die within the first 28 days of birth suffer from conditions and diseases associated with lack of quality care at birth and treatment immediately ﻿and during the first days of life.[@CIT0011] For babies who do not breathe at birth, neonatal resuscitation is crucial and might also include prevention and management of meconium aspiration syndrome.[@CIT0012] Improvement in the quality of neonatal resuscitation (NR) techniques is therefore crucial in the reduction of early neonatal deaths and, by extension, reduction in the infant mortality rate in the developing world including Ethiopia.[@CIT0013]

Yet, there is a dearth of studies on the provision of neonatal resuscitation in Ethiopia, which significantly limits our understanding of the breadth and depth of the problem for evidence-based programming studies of practice in neonatal resuscitation. So, this study aimed to assess health facility practice and factors associated with neonatal resuscitation using bag and mask.

The results of this study can assist program managers in planning, implementing and evaluating various interventions, addressing the information gap of NR practice in the treatment and management of asphyxiated babies and improving the Health﻿-care providers competency on NR and as a result to achieve the top national plan agenda of reducing neonatal death.[@CIT0014]

Materials and Methods {#S0002}
=====================

Data Source {#S0002-S2001}
-----------

This was a secondary analysis of the data collected by the 2016 Ethiopian Emergency Obstetrics and Newborn care (EmONC) survey. The survey was a national cross-sectional census of health facilities, both public and private, that provided maternal and newborn health services. A total of 3,804 eligible public hospitals (referral, general, primary), health centers and all eligible private (for-profit and not-for-profit) facilities (hospitals, MCH Specialty Centers, MCH Specialty Clinics, and Higher Clinics) of all nine regions were included in the study. Practice of neonatal resuscitation with bag and mask ﻿in the 3 months before the survey was assessed.[@CIT0014] From the eligible health facilities one health professional work﻿ing in the maternity ward ( a medical doctor, a health officer, a midwife ﻿or a nurse) w﻿as interviewed and asked whether newborn resuscitation with bag and mask had been performed in the last 3 months.

Variable {#S0002-S2002}
--------

The outcome variable was provision of neonatal resuscitation with bag and mask in all health facilities and ﻿health﻿-care providers\' characteristics and health facility characteristics were independent factors.

Data Analysis {#S0002-S2003}
-------------

The data were analyzed using SPSS version 21. Descriptive characteristics of the participants were tabulated using frequencies, percentage, mean and standard deviation after normality was checked with Shapiro--Wilk test. Forward Likelihood Ratio multivariable logistic regression was conducted for those independent variables with *p*-value \<0.25 at ﻿bi-variable regression analysis. Finally, variables with a *p*-value \<0.05 in the multivariable analysis were considered to pronounce an independent association between covariates and the practice of neonatal resuscitation. Model assumption fulfillment and multi-collinearity test were done prior to multivariate logistic regression. The final logistic model goodness of fit was assessed using the Hosmer-Lemeshow goodness of fit test and an omnibus test of model coefficients. The result shows the model is fit.

Ethical Issues {#S0002-S2004}
--------------

The primary researchers of the 2016 Ethiopia EmONC survey obtained ethical clearance from Ethiopian Public Health Institute and letter of permission from FMOH, and there was no need of ethical clearance for this secondary analysis. However, permission to access the data was obtained from FMOH of Ethiopia.

Results {#S0003}
=======

Health-Care Provider's Characteristics {#S0003-S2001}
--------------------------------------

This survey include﻿d 3,804 health facilities to assess the EmONC service, eight out of ten (n=3,193) of the health workers were midwives with 1,710 (45%) of them having less than 2 years experience. Six out of ten (n=2,268) health﻿-care providers were aged ≤ 25 years old with 2,411 (63.4%) of them female providers. The ﻿majority 3,055 (80.3%) of them were trained ﻿in neonatal resuscitation at least ﻿2 years before the survey ﻿([Table 1](#T0001){ref-type="table"}﻿).Table 1Health-Care Professionals\' Characteristics, 2016 (N=3,804)CharacteristicsFrequencyPercentage**Professional cadre** MD/Health officer1453.8 Midwife3,19383.9 Nurse46612.3**Work experience in years** \< 21,71045.0 2--51,62342.7 \> 547112.4**Age in completed years** ≤ 252,26859.6 \> 251,53640.4**Sex of care provider** Female2,41163.4 Male1,39336.6**Providers trained in neonatal resuscitation** Yes3,05580.3 No74919.7[^1]

Health Facility Characteristics {#S0003-S2002}
-------------------------------

Seven out of ten (n=3,804) of the health facilit﻿ies had a separate newborn area. The ﻿majority of the health facilities 95% (n=3,612) had no separate neonatal intensive care unit (NICU). Two thirds or 2,517 (66.2%) of the health facility had staff rotation for newborn care services. Overall 91% of the assessed health facilities (n=3,481) were health centers and most of the health facilities were operated by the government: 3,662 (96.3%). Regarding the facility location, rural facilities accounted for 2,307 (60.6%) and around two thirds o﻿r 2,479 (65.2%) of the facilities had neonatal resuscitation guidelines. According to the availability of infrastructure and essential equipment facilities the mean score ﻿was 5.4±1.6 out of 10 items and 6±1.7 out of 8 items respectively ﻿([Table 2](#T0002){ref-type="table"}﻿).Table 2Health Facilities\' Characteristics Among Birth Asphyxiated Babies in EthiopiaCharacteristicsNumberPercent**Facility has a separate newborn corner** Yes1,03872.2 No2,76627.3**Facility has separate NICU** Yes1925.0 No3,61295.0**Facility has staff rotation for newborn care services** Yes1,28733.8 No2,51766.2**Facility type** Hospital3238.5 Health centers3,48191.5**Operating agency** Government3,66296.3 Private1423.7**Facility location** Urban1,49739.4 Rural2,30760.6**Neonatal resuscitation guideline** Yes2,47965.2 No1,32534.8Infrastructure components^a^, (mean ± SD)5.4±1.6Availability of essential equipments^b^, (mean ± SD)6±1.7[^2][^3]

Provision of Neonatal Care with Bag and Mask {#S0003-S2003}
--------------------------------------------

Regarding the provision of neonatal resuscitation around three out of four (72.2%) of the health facilities were practicing neonatal resuscitation with bag and mask \[[Figure 1](#F0001){ref-type="fig"}\].Figure 1Status of provision of neonatal resuscitation with bag and mask. From 3,804 health facilities assessed, from the neonates who had birth asphyxia randomly one card was selected. Hence 72% of them were practicing neonatal resuscitation with bag and mask 3 months previously to the study.

Factors Associated with Provision of Neonatal Resuscitation with Bag and Mask {#S0003-S2004}
-----------------------------------------------------------------------------

At the bivariable analysis: professional cadre, work experience, age of provider, facility having separate newborn corner room, separate NICU, staff rotation policy for newborn care, facility type, facility location, operating agency, providers trained ﻿in neonatal resuscitation, availability of neonatal resuscitation guideline, infrastructure components and availability of essential equipment were associated with the practice of neonatal resuscitation. After fitting variables to the multivariable logistic regression, type of facility, providers trained ﻿in neonatal resuscitation and essential equipment were significantly associated with the practice of neonatal resuscitation.

The result showed that hospitals had 3 times higher odds of neonatal resuscitation practice when compared with health centers (AOR: 3.90; 95% CI \[2.05, 7.49\]). Health﻿-care providers not trained on neonatal resuscitation were 36% times less likely to practice neonatal resuscitation than trained health﻿-care professionals (AOR: 0.64; 95% CI \[0.42, 0.99\]). For every increase in one unit of essential equipment there were 1.32 increments in practice of neonatal resuscitation among the health facilities (AOR: 1.32; 95% CI \[1.15, 1.51\]) ﻿([Table 3](#T0003){ref-type="table"}﻿).Table 3Association Between Health Providers and Health Facility Characteristics on Neonatal Resuscitation, Ethiopia 2016, (N=3,804)CharacteristicsNeonatal Resuscitation, n (%)OR (95% CI)YesNoCrudeAdjusted**Professional cadre** MD/HO92 (63.4)53 (36.6)1.12 (0.76,1.65)NS Midwife2,389 (74.8)804 (25.2)1.92 1.57,2.35) Nurse283 (60.7)183 (39.3)1**Provider work experience in years** \<21,212 (70.9)498 (29.1)0.72 (0.56,0.91)NS 2--51,188 (73.2)435 26.8)0.80 (0.63,1.02) \>5364 (77.3)107 (22.7)1**Age of provider in completed years** ≤ 251,629 (71.8)639 (28.2)0.90 (0.78,1.04) \>251,135 (73.9)401 (26.1)1**Sex of care provider** Female1,753 (72.7)658 (27.3)1.01 (0.87,1.17)NS Male1,011 (72.6)382 (27.4)1**Facility has separate newborn corner room** No1,963 (71.0)803 (29.0)0.72 (0.61,0.85)NS Yes801 77.2)237 22.8)1**Facility has separate NICU room** No2,586 (71.6)1,026 (28.4)0.19 (0.12,0.34)NS Yes178 (92.7)14 (7.3)1**Facility has staff rotation for newborn care** No1,797 (71.4)720 (28.6)0.83 (0.71,0.96)NS Yes967 (75.1)320 (24.9)1**Facility type** Hospitals285 (88.2)38 (11.8)3.03 (2.14,4.29)3.9 (2.05,7.49) Health centers2,479 (71.2)1,002 (28.8)11**Facility location** Urban1,176 (78.6)321 (21.4)1.66 (1.43,1.93)NS Rural1,588 (68.8)719 (31.2)1**Operating agency** Government2,669 (72.9)993 (27.1)1.33 (0.93,1.90)NS Private95 (66.9)47 (33.1)1**Providers trained on neonatal resuscitation** No493 (65.8)256 (34.2)0.67 (0.56,0.79)0.64 (0.42,0.99) Yes2,271 (74.3)784 (25.7)11**Neonatal resuscitation guideline** No859 (64.8)466 (35.2)0.56 (0.48,0.64)NS Yes1,905 (76.8)574 (23.2)1Infrastructure components1.40 (1.24,1.58)NSEssential equipments items1.33 (1.27,1.39)1.32 (1.15,1.51)[^4]

Discussion {#S0004}
==========

This study used data from the 2016 EmONC assessment in Ethiopia, the first survey to capture detailed information on neonatal resuscitation with bag and mask at national level. In this paper we discuss provision of NR with bag and mask and factors associated with it in Ethiopia. We also discuss the implication of the study findings for program improvement and future research in Ethiopia.

Our study shows that, the overall practice of health professionals ﻿carrying out neonatal resuscitation with bag and mask was 72.2%. This is consistent with stud﻿ies done in Northwest Ethiopia,[@CIT0015] Nigeria,[@CIT0016] and India.[@CIT0017],[@CIT0018] But is in contrast with a study conducted in Afghanistan.[@CIT0019] This discrepancy might be due to the availability of simulation-based training, regular updating training, and certification process before graduation in Afghanistan which does not exist in our country. This implies that resuscitation with bag and mask is one of the 13 affordable and effective but not utilized life-saving equipment listed under the United Nations Commission on Life-Saving Commodities for Women and Children.[@CIT0020] Reasons for not performing resuscitation was asked during the survey and surprisingly the most common explanation for non-performance of neonatal resuscitation with bag and mask was the lack of an indication. And other reasons mentioned by the health﻿-care providers were lack of staff, ﻿training needed, ﻿lack of supplies/equipment/drugs and ﻿unsupportive or no policy.[@CIT0014]

Regarding the other predictors, type of health facility (﻿hospitals) was significantly associated with neonatal resuscitation. This was in line with another study done in Ethiopia.[@CIT0021] This might be due to the fact that health centers were deficient in essential equipment and supplies including trained human power.

Another finding was training of health﻿-care providers had a significant association with neonatal resuscitation. This is in line with studies done in Nigeria[@CIT0017] and Malaysia[@CIT0022] which indicates NR courses have been shown to improve NR skills. There is also evidence from facility-based studies in low and middle-income countries that neonatal resuscitation training reduces neonatal mortality from birth asphyxia by 30%.[@CIT0023] This indicat﻿es that incorporating competency-based training on newborn resuscitation into the pre-service skilled birth attendant curriculum, as part of essential newborn care, and frequent NR training needs to be organized for better retention of the skills acquired and adherence to recommended resuscitation guidelines,[@CIT0024] thereby improving the quality of care provided to newborns immediately after birth. Furthermore, maintenance of resuscitation skills requires ongoing practice and periodic refresher training through on-site and off-site courses and mentorship.[@CIT0025]

Provision of neonatal resuscitation was associated with availability of essential equipment among the health facilities. This was also reported from studies done in Zimbabwe[@CIT0026] and South Africa.[@CIT0027] These studies revealed that lack of essential neonatal resuscitative equipment may be a reason why good NR skills are failing to develop, since the acquired knowledge cannot be put into practice. In Sub-Saharan Africa as a whole many resource-limited or low-income countries, lack these essential supplies ﻿which becomes a major obstacle to performing effective newborn resuscitation.[@CIT0028] Limitations of this study were that we did not indicate the facilities that were not practicing neonatal resuscitation with bag and mask ﻿because they lacked the equipment and/or expertise or if they had the equipment but not ﻿used it.

Conclusion {#S0005}
==========

Overall provision of neonatal resuscitation with bag and mask in health facilities was poor when compared with WHO recommendations ﻿that every asphyxiated newborn should receive neonatal resuscitation. Type of facility, providers trained ﻿in neonatal resuscitation and essential equipment were independently affecting practice of neonatal resuscitation. Incorporating competency-based training, refresher training, clinical mentorship and providing essential equipment and supplies to health facilit﻿ies will improve practice of neonatal resuscitation. The ﻿focus needs to be ﻿on lower-level health facilities with low delivery volume, where providers may not have the occasion to perform resuscitation frequently to update their skills.
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[^1]: **Abbreviation:** MD, medical doctor.

[^2]: **Notes:** ^a^This is the mean of having the components: Electricity functional at newborn corner room, ﻿water at newborn corner room, generator, ﻿telephone, ﻿radio, ﻿ventilation, ﻿toilet, ﻿light source, fan/air conditioning, waiting area. ^b^This is the mean of having the components: Mucus extractor, ﻿neonatal size ambu (ventilator) bag, ﻿infant face masks (sizes 0 or 1), ﻿towels/blanket or cloth for newborn, ﻿newborn resuscitation table, ﻿radiant warmer, ﻿fetal stethoscope, ﻿mucus trap for suction/suction apparatus.

[^3]: **Abbreviations:** NICU, ﻿neonatal intensive care unit; SD, standard deviation.

[^4]: **Abbreviations:** MD, medical doctor; HO, health officer; NICU, neonatal intensive care unit; NS, non significant; CI, confidence interval; OR, odds ratio.
